Letters to' the Editor result he could have prolonged his exploration needlessly. These levels shown in Table 1 clearly indicate that surgical manipulation can increase the level of PTH considerably during operation, and in this case, despite tumour removal the level of PTH after 20 min was no lower than that preoperatively. Caution should therefore be exercised in the interpretaqtion of intra-operative results, if levels do not show an expected fall.
HYPERPARATHYROIDISM
A frozen section result was available in 15min confirming that an adenoma had been removed. Had the surgeon relied solely on the intact PTH Intraoperative intact PTH assays using a 15min incubation 'have recently been advocated as an alternative to frozen section to identify a parathyroid adenorna.l-' The short half-life of 3-4 min of PTH means that tumour removal will result in a rapid fall in hormone leve1. Dr Ryan notes that in his series of nine patient PTH falls to undetectable levels within 20min of tumour removal.' A word of caution is introduced in interpretation of results with the following case history.
A 40-year-old, 29 week pregnant primigravida presented for her regular antenatal clinic visit. She complained of fatigue, thirst, abdominal pain and general misery. A total corrected serum calcium measured 3·33 mmol/L. A few days later the serum calcium level was confirmed and an intact PTH level of 293 pgjrnl, established a diagnosis of primary hyperparathyroidsim. The decision was taken to explore the neck, because of the risk to the foetus in untreated hyperparathyroidism." A tumour was located and removed. Serum samples were taken as in Table 1 and the gland was sent for frozen section. The phenomenon on a paradoxical increase in serum PTH following parathyroidectomy is indeed a reason for caution in the interpretation of serum PTH levels after surgery. Our clinical experience using the rapid PTH assay described in the Annals' is shortly to be published. We have assessed about 80 cases of parathyroidectomy and noted such an increase in two cases, both of which involved long and technically difficult surgical procedure. Surgical manipulation of large adenomata can induce large increases in serum PTH and the results of a delibrate manipulation is shown in Table 1 . (Note that in the case presented, the serum PTH level 20 min following completion of surgery was 17·6% of the preoperative leve1.)
Another area where caution is recommended on applying the '20% rule' too rigidly is chronic renal failure patients in whom the half-life of PTH may be significantly prolonged thereby affecting the rate of fall of PTH following parathyroidectomy.
In all of our cases assessed to date, PTH has falled to below 20% of the pre-operative level at 20 min post surgery except in three cases of chronic renal failure where PTH fell to less than 25% of the pre-operative leve1. Some years ago we showed that delayed separation of plasma from blood collected in fluoride tubes was associated with an underestimation of plasma glucose concentration and suggested that this could affect epidemiological estimates of the prevalence of diabetes mellitus. I It was therefore interesting to have our prediction confirmed, at least in part, in the short report by Chan et al. 2 They concluded that the delayed separation of plasma for glucose measurement may lead to misclassification in up to 7% of oral glucose tolerance tests.
In their introduction Chan et al. state that, despite fluoride inhibition of glycolysis '... the blood glucose declines on average by approximately O' 5 rnmol/L over a 2-4 h period with the major decrease occuring during the first hour' and refer to a 1989 publication of theirs.' This somewhat accelerates the rate of the 'rediscovery cycle' since we described the phenomenon in some detail in 1984 and drew attention to even earlier documentation of the phenomenon. Lin et al. 4 found blood glucose loss despite fluoride inhibition; cooling samples on melting ice was as effective as using fluoride. Meites et al? used combinations of fluoride and iodoacetate (another inhibitor of glycolysis) but could not reduce blood glucose loss below 4·9% in 4 h. During an evaluation of capillary fluoridecoated tubes for diabetic patient home glucose monitoring Clark et al? working in our laboratory, noted that plasma glucose fell by an average of 10% during 48 h of blood storage.
It was this observation and the possibility that glucose underestimation might have diagnostic implications that led us to carry out a further series of studies. We used blood samples from 20 subjects whose initial plasma glucose ranged from 1·2-20,4 mmol/L. Samples were collected in conventional fluoride/oxalate tubes and plasma glucose was measured immediately after centrifugation and after 2, 4 and 6 h periods of storage at 20°C (using a model 23AM glucose analyser from YSIC, Yellow Springs, Ohio which had an interassay coefficient of variation ranging from 1·5% at 4'5mmol/L to 0·9% at 15·1 mmol/L). The mean percentage glucose decline was 8·1 ± 1·4% (SD) at 2 h reaching 10·8 ± 1·4% at 6 h. The decline was reduced, but not completely prevented, by storing tubes on melting ice. Immediate separation of plasma from cells prevented glucose loss completely and the separated plasma was stable for at least 24 h at 20°C. The absolute glucose decline of 0·37 ± 0·027 (mean, SEM) over 2 h was similar in each of these 20 individual samples but the relative impact in a given subject varied greatly as shown by the hyperbolic relationship found between percentage glucose decline in 2 hand initial plasma glucose. In the extreme case of a plasma concentration of 1·2 mmol/L, 22·5% of the initial glucose was lost in 2 h. Thus, the proportionate error in glucose estimations will be greatest in the hypoglycaemic to normoglycaemic range of glucose concentration.
In agreement with Sidebottom et al. ' we found haematocrit was positively correlated with the extent of glucose loss. Glucose underestimation may therefore be especially relevant in polycythaemic states, e.g, the neonate.
